Failing pass rates did not correlate between Mobius3D and Octavius measurements (CI = -0.2). The ITV mean difference between Pinnacle TPS and Mobius3D is used to evaluate the target coverage. The mean difference between Pinnacle TPS and Mobius3D is 0.6% (SD = 1.4%).
Purpose/Objective: In radiotherapy, tissue equivalent material commonly known as bolus is used for increasing patient surface dose. The purpose of this study was to investigate the dosimetric effect of air cavities between bolus and patient surface in VMAT treatments. Air cavities may occur when the fixation mask does not align with the contour of the patient surface due to weight loss, due to irregularity of the patient surface and/or insufficient flexibility of the bolus material. Materials and Methods: VMAT treatment plans were generated in the Eclipse treatment planning system v.10.0 (Varian Medical Systems, Inc.). Two different arc techniques with 6 MV photons were used on the anthropomorphic Alderson ART-300A phantom: One full arc with 3 and 5 mm bolus linked to the treatment field, respectively, and one double half arc with 3 mm bolus linked to the treatment field. Air cavities (0, 5, 10, 15 mm) were introduced by moulding these into fixation masks ( Figure 1B ). All measurements were performed on a Varian 2300 iX Clinac using GafChromic ETB3 film. Results: The results show a decrease in measured dose with increasing air cavity (Figure 1 -Graph). The delivered dose without air cavity was 95.4 %, 95.3 % and 90.7 % using full arc with 3 and 5 mm bolus and half arc with 3 mm bolus, respectively. At air cavity of 5 mm the delivered dose was decreased to 86.8 %, 86.2 % and 87.5 % respectively, decreasing further at larger air cavities. All measurements were normalized to prescribed dose of 2 Gy. Conclusions: This study indicates that there is a critical reduction in dose at air cavities of 5 mm and above. Recommendations of 95% dose coverage of the planning target volume may therefore easily be compromised if the bolus material is not in place. In addition, a lower surface dose was observed for the half arc technique compared to the full arc, when using 3 mm bolus. We are currently conducting more measurements using additional target sites, bolus thicknesses and other dose measurement techniques to investigate the generality of our results. Figure 1 -A shows the placement of the planning target volume. B shows the fixation masks with the moulded air cavities. The graph shows the delivered surface dose from the three VMAT treatment plans normalized to 2 Gy. Purpose/Objective: Developments of new RT techniques using small beams, such as stereotactic radiotherapy, require suitable detectors to ensure high accuracy in the delivered dose. One of the most difficult challenges is the accurate determination of small field size output factors (OF). In 2012 the Italian Association of Medical Physics (AIFM) constituted a dedicated working group in order to support and standardize SBRT dosimetric aspects. The purpose of this work is to perform a multicenter OF evaluation for CyberKnife systems, comparing a commercially available synthetic diamond detector with the detectors routinely used by each center, considered as references. Materials and Methods: OF measurements with PTW-60019 microDiamond detector were performed by five Italian Radiotherapy Centers equipped with CyberKnife units for field sizes ranging from 5 to 60 mm, defined both by fixed circular collimators and by IRIS variable aperture collimator. Setup conditions were 80 cm source to detector distance and 1.5 cm depth in water. Same measurements were repeated by each center with a PTW-60017 diode. Monte Carlo correction factors reported in literature were applied to ptype silicon diode data. Results: PTW 60019 OF measured for fixed collimators in the five enrolled centers showed a variability (relative range) decreasing from 1.9% to 0.8% for field sizes from 7.5 to 60 mm and equal to 5% for the smallest field. The variability obtained for OF measured by PTW-60017 was analogous: 2.8 % to 0.4% for field sizes from 7.5 to 60 mm and equal to 5% for the smallest diameter. Similar results were also obtained for IRIS collimator. For field sizes below 12.5 mm microDiamond OF were lower than silicon diode uncorrected measured values. Relative differences between microDiamond OF and Monte Carlo corrected diode data decrease below 0.6% for all fixed circular collimators. For IRIS collimator, after MC correction, the relative differences were less than 1.5% for field sizes down to 7.5 mm and equal to 2.4% for 5 mm. Average values and SD of OF measured in 5 centers by microDiamond and diode (MC corrected and not) are reported in figure for fixed circular collimators.
Conclusions: Cyberknife OF measured by PTW-60019 diamond showed a high consistency among different centers and a comparable variability to data obtained by routine detectors. An excellent agreement between microDiamond OF and PTW-60017 measurements corrected by Monte Carlo was found, confirming microDiamond as a suitable detector for SBRT commissioning and QA procedures.
